Recently, many seminal papers deal with the syntheses, stability and superconducting properties of super-hydrides like LaH 10 or YH 10 under high pressure, reporting critical temperatures near room temperature. In the first run one will assume that the involved metal atoms contribute a number of 3 electrons to the pairing pool corresponding to their valence. However, another possibility may be that the cationic valence is somewhat smaller, for instance only 2.29, resulting in a nominal electron number per cation of σ 0 = 0.229 ≈ 3/13 instead of 0.3. Then, we will have a numerical equality to the optimum hole number in the cuprate high-T c superconductors, a number that reflects the fractal nature of electronic response in superconductors. However, if one still keeps up the oxidation state of +3 of lanthanum, one will need 13 hydrogen atoms to match the optimum σ 0 . Such composition may be found at the phase boundary between the observed LaH 10 and LaH 16 phases. Partial ionic replacement is suggested to shift the super-hydride composition into the σ 0 optimum. Micro-structural phenomena such as multiple twinning and ferroelastic behavior as observed with cuprates may also influence the superconductivity of super-hydrides. Finally, epitaxial growth of super-hydrides onto a specially cut diamond substrate is proposed.
Introduction
Excitingly, different groups of outstanding researchers independently synthe- [4] . The mankind's dream of room temperature superconductivity could thus be realized in near future. Since the suggestion of Ashcroft [5] that metallic hydrogen might be a room temperature superconductor, research on hydrogen and hydrogen-rich compounds in this direction had already led to many promising results.
A milestone of such research was the observation of conventional superconductivity at 203 K at high pressure in the Im3m structure of (H 2 S) 2 H 2 [6] [7] [8] . Whereas the proposal of the present author to upload H 3 S in the cavities of a zeolite to reduce the applied high pressure could not be realized as yet [9] , we now see the new superb results obtained by dense ordering of hydrogen in a clathrate structure centered by large metal ions like La 3+ or Y 3+ , if we still use the usual valence. In this short contribution we pose the question, how many electrons per hydrogen within the super-hydride actually contribute to the conventional superconducting pairing scenario and whether the electronic response in such superconductors is of fractal nature.
Looking at the recent results, then a guide for experimenters was given by the published relationship between mean cationic charge and critical temperature, when extrapolating the depicted branch for conventional superconductors of 
The Optimum of Pairing Charge Carriers
Turning first to unconventional superconductivity of the high-T c cuprates, an optimum number of holes resulted in the unique number σ 0 = 0.229. This number can also be confirmed for the family of FeAs-based superconductors [11] .
Some time ago, the present author connected this optimum with Hardy's quantum entanglement probability φ 5 [12] [13] should be +3. However, also the oxidation states of +1 respectively +2 have been observed for La bound to hydrogen [17] or hydrocarbons [18] . Semonov et al. [1] illustrated the critical temperature T c versus the hydrogen atom number n(H) of lanthanum hydrides by a parabola. The maximum of the parabola yielded a composition of about LaH 11 ( Figure 1 ). This is a step towards the composition of LaH 13 as the intended optimum.
The few experimental points can also be represented by an asymmetric Gaussian or Cauchy distribution function [20] with a smooth slope on the side of less hydrogen compared to the steeper slope on the hydrogen-rich side to shift the curve maximum towards the LaH 12 or even LaH 13 composition. From density arguments this is the more likely solution.
In Figure 2 earlier results [10] that illustrate the dependence between the critical temperature and the mean cationic charge <q c > for unconventional superconductors were completed with data points for the lanthanum super-hydrides respectively H 3 S, showing the branch of n-type superconductors besides the p-type branch. The blue curve fits the σ > σ 0 branch of n-type superconductors according to the simple relation
or finer adjusted This may underline once again the fractal nature of unconventional superconductivity.
Dependence of the Critical Temperature on the Widths of Structural Slabs
The critical temperature of unconventional superconductors is obviously inversely proportional to the distance of copper atoms in the CuO 2 plaquette [11] .
On the basis of this specification the present author argued in a previous publication [10] that room temperature superconductivity could be reached with a smart structure where the relevant atomic distances have been reduced by a factor of 2 compared to cuprates giving about 3.85 Å/ 2 ≈ 2.72 Å.
Indeed, the super-hydrides are such smart compounds. This can be verified with crystallographic data given by Kruglov et al. [19] respectively Semenok et al. [1] .
In Table 1 relevant atomic distances are presented for important structural slabs in super-hydrides of lanthanum, subjected to a pressure of 150 GPa. However, these distances are strongly pressure dependent.
If one focuses on such small slab distances, the smallest one is found for 3.68 [19] smaller slab width for YH 10 
An analysis of the pre-factor with a dimension discussion will be given in a forthcoming paper, including the Fermi speed of the charge carriers, the permittivity of the compounds and the Compton wavelength. The relation (7) is displayed in Figure 3 .
Expose Chemical Pressure to Reduce Hydrostatic One
Developments in future could be approaches to reduce the too high pressure by diamond plate at an angle of 21.8˚, you can make a promising substrate. The cut is parallel to the ( 225 ) diamond lattice plan. Besides, assuming that a lower synthesis pressure is needed by epitaxial growth, one could work with a less elaborated pressure apparatus. The pressure dependence of the lattice parameter of diamond up to 40 GPa can be found in reference [24] . The optimum charge per hydrogen may also be accomplished through the partial fluoride replacement or interstitial addition according to LaH 9.1 F 0.9 or LaH 10 F 0.7 that resulted for both cases in σ = 0.23. However, the high formation energy of LaF 3 will make such substitution unlikely.
Partial Atomic Replacement

Comparing Unconventional Superconductors with Conventional Ones
In view of the same cations that are liable to generate very high critical temperatures, a mutual stimulation of the research between unconventional superconductors and conventional ones could be thought of. Common of both compound classes are the same optimal number of electrons or holes and the inverse proportionality to structural slab widths respectively CuO 2 plaquette distances.
The same optimal cationic charge and inverse proportionality to structural units such as CuO 2 plaquettes respectively slab widths are common for both substance classes. The occurrence of multiple twinning together with ferroelastic behavior, observed incuprates, may be suspected even with super-hydrides, despite their high symmetry [25] . Ferroelastic forces causing micro-domain or nano-domain formation can strongly influence electric conductivity and pathways for charge transport [25] . Electrons can be sucked towards the domain boundaries.
After all, there are promising cage structures in both classes, for instance the superconducting bucky ball compounds [26] besides the suggested antiferromagnetic cuprate super-cage with possibly induced carrier delocalization [27] . ] polyhedra, where such truncated dodecahedra are further connected by four-membered double rings [19] . When relating the density to the number of hydrogen atoms of the cage structures for lanthanum super-hydrides as displayed in Figure 4 , one can estimate D x = 6.84 g•cm −3 for an assumed composition of LaH 12 . Then the cubic lattice parameter for an assumed face-centered faujasite-type LaH 12 super-hydride with space group Fd 3 m and Z = 4 formula units would yield
where M is the molar weight and N L is Loschmidt's constant. A general site with World Journal of Condensed Matter Physics The LaH 10 cage structure, optimized by few ionic replacements, is the recommended candidate to reach best superconducting properties, but YH 6 is interesting too because of lower synthesis pressure [34] . Whether the proposed LaH 12 structure could deliver higher T c values depends on synthesis progress.
Conclusions
Large cations such as Ba 2+ or La 3+ play an important but different role in superconducting materials. Whereas the large Ba 2+ in cuprates, for instance, is able to accumulate hole carriers in its vicinity [35] , lanthanum ions spend optimum electrons for the pairing, and deliver suitable H-H distances when densely surrounded with hydrogen in a cagy structure. Thereby, the oxidation state of La may possibly be less than it is suggested by the usual valence of 3+. However, if one maintains the usual oxidation state, one needs 13 hydrogen atoms surrounding the cation to fulfill the assumed condition for optimal superconductivity, represented by the optimum number of electrons spend per hydrogen, σ 0 ≈ 
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3) Supporting data for verifying Equation (7). 
